AO-A044  575 


UNCLASSIFICO 

|OF  I 
^44^75 


FOREST  products  LAB  MAOISON  MIS 

SCCTXONXnO  REFRACTORT  woods  for  anatomical  studies. (U) 
AUB  77  B F KUKACHKA 

fsrn-fpl-obm 


F/B  11/12 


(0-77 


HU  I1U. 

ODC  file  copy  a 044 5 


0 


I U.S.'DEPARTMENT  OF  AGRICULTURE 
^^OREST  PRODUCTS  LABORATORY'* 

• '<  CoOp«>a1)|^r  **■'*'  U^-v^'S-ty  of  W'»COO«>n 

/' fii 

USDA^FOREST  SERVICE 

dlS^RCH  NOTE^ 

FPL-0236 


■ AUGOar  i977  f 

ff: 


J FOREST  SERVICE 
MADISON,  WIS. 

•' A /V  — r - / - - . 


l)(‘S(ril)OS  d new  tec'hni<jup  for  softening  wood,  using  a 4 percent  solution 
of  et tiy 1 ened 1 amine ; a shortcut  method  for  removing  silica  and  crystalline 
mal«-ridls  with  hydrofluoric  acid;  a method  for  rapidly  neutralizing 
wood  blocks  which  have  been  treated  with  hydrofluoric  acid;  and  a 
method  for  maintaining  the  flatnc'ss  of  sections  through  staining, 
detiydrat i on , and  clearing.  Methods  described  are  applicable  to  wood 
witfi  a specific  gravity  in  excess  of  0.75.^ 

1 ntroduct ion 


The  difficulties  encountered  in  the  preparation  of  microtome  sections 
of  wood  are  fully  appreciated  by  wood  anatomists,  particularly  when  the 
wood  being  sectioned  is  in  a higher  density  class  and  contains  silica, 
as  is  tfie  case  of  many  species  of  the  Chrysobalanaceae , Lecythidaceae , 
and  Sapotaceae. 
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I)(‘s  I I 1 Ix’ii  hr  I <■  .lie  t ci  liii  i ijiii's  w ti  i v h we  1 1 ilcvr  1 uxcd  ihi  i i ny;  .1  ti  .1  ti.i  t (ini  1 > .1  I 
sltnly  o1  t hr  S.ipol  ,n  r.n*  .ind  ditlrr  1 t nin  .ill  |>r  r 1 oiis  I y r I .ih  1 1 shnl 
y’liidrliiirs.  Highly  s.i  t 1 s t .1 1 t o 1 y .jrilioii:.  .ind  slidr;,  t ,mi  hr  pri^diiird 
111  .1  I riii.i  rk.ih  1 y short  (irriod  ol  time  .iiid  with  .1  mininiiiiii  o(  I ms  t r.i  t 1 011  . 
It  IS  hrlirvni  th.it  t hrsr  pioirdlirrs  will  hr  ot  hrnriil  to  t hr 
r xpr  1 1 r III  rd  hut  rspri  1 .i  I I y so  to  t hr  iirophytrs. 

The  .lilt  hoi  would  hr  the  first  to  .idnijl  tfiat  t fir  priK  r-diirrs  drscritird 
arr'  not  tlir  "l.ii.t  word"  and  tliat  1 mp  rovriiiriit  s will  icrlaiiily  oiiiir  wilti 
rrspri  t to  t fir  I 1 iiir- 1 riiipr  1 ,1 1 u rr  silirdiilrs.  Howrvrr,  Itir  fart  that  it 
was  possitilr  to  [irrp.irr  srrtioiis  of  200  sprrirs  of  Sapotarrar-  in  a 
month  sliould  Irnd  (oiii.i^r  to  Itiosi’  wtio  tiavr  avoidrd  the  study  of  dense 
woods  siin)>ly  f>ei  .iiisr  tlii’y  were  jiidyird  "too  tough"  or  iniposs  i fi  1 e . 


Reagents  and  Kipiipmeiit 


The  reagent  used  for  softening  the  wood  is  rt  fiy  1 eneii  1 ami  ne  (fiereafter 
referred  to  as  ETD)  and  is  generally  available  in  corirenl rat  10ns  of 
98  to  99  percent.  The  f u 1 1 -st rengt h solution  is  an  irritant  to  tfie 
skin  and  the  fumes  are  very  irritating  to  the  eyes  and  nose,  so  tianilling 
should  be  in  keeping  with  safe  laboratory  practice.  In  this  procedure, 
a A percent  solution  of  F.TD  in  distilled  walc*r  is  utilized.  Wood  tiloiks 
which  have  been  treated  in  the  A percent  solution  can  he  handled  witli  tfie 
bare  hands,  the  solution  does  not  fume,  and  inirrotome  knife  eifges  are 
not  affected. 

ETD  IS  a swelling  agent  which  increases  the  cell  w.i  1 I volume  slightly 
beyond  tfiat  ofitainable  by  simply  saturating  in  wat«-r.  1 11  etfeil,  tins 
reduces  the  density  of  the  cell  wall  ami  tfius  makes  sectioning  ol 
dense  woods  practicable.  The  swelling  induced  fiy  tfie  KTI)  is  pr.ict  1 ca  I I y 
eliminated  during  siibseipieiit  procedures.  Tfiis  solution  has  no  efleit  on 
silica,  crystals,  and  otfier  cell  inclusions. 

Hydrofluoric  acid  (HE)  is  used  in  this  procedure  to  remove-  silica  <ind 
crystalline  materials  from  tfie  wood  tilocks  which  furnish  transverse 
sections.  Without  this  treatment  it  is  impossible  to  prepare-  h 1 gfi-ipia  1 1 ty 
transverse  sections  of  dense  wocxls . Comme-rcial  HE  is  usually  availalile- 
in  a solution  strength  of  A8  perce-nt  . In  this  proce-diire-  the-  solution 
strength  is  reduced  by  oiie--fialf  fiy  mixing  e-ipia  I volumes  of  coiiinie-rc  i a I 
HE  and  distille*d  water. 

As  with  otfier  strong  reage-nts,  extre-me-  care-  must  fie-  e-xe-rcise-d  in  the 
handling  of  HE  solutions. 

The  only  eejuipment  reejuire-d  is  a vaciiiiin-piodiie  1 iig  syste-ni  and  a tie-at 
source  such  as  an  electric  liot  pl.ite.  Tfie-  vacuum  syste-m  used  in  tfie-se 
procedures  consisted  ot  a ilry-se-al  vacuum  de-ssiiateii  witfi  a s 1 eeve-va  1 ve- 
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Kxamplf  of  siicct“ss — a wood  that  had  never  before 
been  successfully  sectioned  was  cut  quickly  by 
tbis  new  itu*thod.  Myrtiluma  eutteniaef ol la 
(Pierre)  Balllon  is  a wood  from  Surinam,  with 
a specific  Rravity  of  1.20.  Fibers  are  ex- 
tremc'ly  thick  walled,  sclerotic  tyloses, 
sclerotic  parenchymvi  and  wood  rays.  Tlie  ray 
cells  contain  silica. 


niSiPic:  ’ v:  T'!! 
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loiip  1 ci|  to  an  aspirator.  Tht*  s I cove-va  I vc  porrnit.s  tho  vacuuni  to  be 
plan’ll  on  "hoM"  tor  varying  poriods  of  lime. 

The  .iiithor  uses  a Kcirlicrt  s 1 oilge- type  microlomo  lor  sectioning 
retiactory  wood.  for  sectioning  with  a rutting  angle  of  1')'^  a knife 
setting  of  1')  (on  tti<’  i nst  riiiiient  ) w.is  most  satisfactory.  The  iiitting 
angle  is  the  .ingle  hetween  the  kn  i f t-  edge  ,ind  the  direilion  of  kn  i I e 
ti.ivel.  It  is  I'xtreinely  important  that  the  knife  fu-  firmly  secured 
in  Its  fiolder  ,ind  that  all  clamping  screws  <ind  clamping  levers  .ire 
light  All  sell  ions  were  cut  at  a setting  of  22  microns. 

Sec^ti oiling  Blocks 

Prepare  the  sectioning  blocks  carefully  to  avoid  disappointment  at  the 
time  of  sectioning.  The  wood  collection  sjiecimen  from  which  the  hloiks 
are  to  be  cut  should  be  examined  very  carefully,  paying  particular 
attention  to  the  transverse  surfaces.  If  checking  is  present  in  the 
specimen,  determine  how  far  along  the  grain  these  checks  extend.  If 
both  transverse  surfaces  appear  to  be  excessively  checked,  it  may  be 
necessary  to  take  the  sectioning  blocks  from  the  central  portion  of  the 
specimen.  Fortunately,  the  great  majority  of  collection  specimens  will 
have  one  transverse  surface  that  is  free  of  checking,  or  the  cfiecks  may 
be  sufficiently  spaced  so  that  blocks  of  satisfactory  size  may  be 
obtained  between  the  checks.  In  high-density  woods,  checking  may  be 
present  but  not  readily  detectable  with  a hand  lens.  In  these  instances 
t fie  checking  may  not  be  detected  until  sectioning  has  bi'eii  initiated. 

When  ample  material  is  available,  two  fi locks  are  prepared,  one  of  which 
will  provide  transverse  and  tangential  sections  and  is  taken  from  the 
"bark  si<fe"  of  the  wood  collection  specimen.  The  other  will  provide 
r.idial  sections  and  is  taken  from  the  "pith  side"  or  the  heartwood  in 
order  to  sfiow  the  mature  development  of  silica,  crystals,  and  other 
inclusions.  The  filocks  which  will  provide  radial  sections  are  never 
treated  in  HF  in  order  that  the  cell  inclusions  remain  in  their  natural 
coiidi  t ion. 

It  is  the  general  practice  to  aline  the  sectioning  block  from  which 
transverse  sections  will  be  cut  so  that  the  wood  rays  will  parallel 
the  direction  of  knife  travel.  In  dense  woods  this  is  not  practical 
because  the  wood  rays  are  a zone  of  weakness,  and  artificial  cheiking 
will  fie  produced  fiy  the  shearing  action  of  the  microtome  knife.  In 
(feiise  woods  it  is  necessary  to  aline  the  sectioning  block  so  that  the 
wood  rays  are  at  an  angle  with  respect  to  knife  travel.  The  best 
results  have  lieen  obtained  wfien  the  rays  are  45°  to  90°  with  respect 
to  knife  travel.  Because  of  this  situation,  the  sectioning  block  which 
will  provide  transvi-rse  sections  sliould  tie  cut  so  that  the  longest 
dimension  will  be  approximately  in  the  radial  direction  and  the  shortest 
dimension  will  be  in  the  tangential  direction. 
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I'hf  1 ileal  sell  1 oil  inn  Mock  will  then  measure  approximately  2 lerit  i meters 
loiij;  railially,  .ihoiil  1 cent  iiiiet  er  in  wultli  tangentially,  ami  a[)prox  i mat  <•  1 y 
2 I ent  iineters  in  length  along  the  giaiii.  I'he  2 -c  eiit  i met  (' r liimeiisicms  may 
• ippear  to  he  excessive  hut  will  proviiii'  line  sections  which,  .liter 
Irimmiiig,  will  tit  comtorlahly  iiiilei  .i  covei  gl.iss.  1 hc'  blocks  lor 
laili.il  sections  shouM  he-  prepateii  similarly  in  ot'lei  to  provide  s<-ctions 
which  will  me.isiire  app  rox  i m.i  t e 1 y I ccmiI  imeter  in  radi.il  wiclth  and  lfi-18 
m 1 1 1 1 me- 1 e rs  in  length  .iloiig  the  giain  .liter  trimming.  The  three-  plane-s 
ol  vic-w  are  mounted  uiidc-r  .i  cover  gi.iss  which  measures  22  by  aO  mi  1 1 i nii-t  e rs . 

When  pre-p. Cling  the  wood  blocks  lor  se-c  t i on  i ng , one-  should  a Iwciys  hear  in 
mind  the  alineme-nt  ol  the  tissue's  with  re-siie-c  t to  the-  pi. me-  of  si'Ct  i on  i rig . 
Hie-  t r.iiisve I se'  sur  tace'  must  he-  at  .i  r ight  .ingle'  to  the-  grain  direction  aiicl 
p.ir.ille-l  to  the-  wood  r.iys  .is  vii'wc-d  from  the  raclial  face  of  the  block. 

Ihe  r.icli.il  surface  must  he  par.illc-l  to  the-  wood  rays  and  with  the  grain 

dire-ction.  The  tangential  surface-  must  he-  pa  r.i  1 I e 1 with  the  grain  and 

at  a right  angle’  to  the  wood  rays.  This  is  a very  important  consideration 
he’cause  in  dense  woods  one  will  have  very  little  leeway  in  producing 

fine  sections  if  e-xce-ssive  trimming  or  alinement  is  reejuireel  after 

t re-atment  . 


Spe c 1 f i c Gravity 


It  IS  ipiite-  obvious  that  a light  wood  or  one  moclerate'ly  light  in  weight 
will  he-  e-.isit-r  to  section  than  a h.ird,  dense  woocl  ami  especially  a wood 
th.it  will  sink  in  water.  kur  this  reason  it  is  imjiortant  to  know  the 
spe-cilic  gr.ivity  of  the  wood  to  he  sectionecl.  As  ap|)lied  to  wood,  the 
specific  gravity  is  de-fiiu-d  as  the  ratio  of  tin-  weight  of  the  s.iinple  to 
the-  we-ight  ol  .1  volume  of  water  ecpi.i  1 to  the-  volume  of  the  samjile  at  a 
spe-cified  moisture-  content. 

In  this  p.ipe-r,  the-  spe-cific  gravity  values  citecl  are  based  on  specimens 
from  the-  Icire-st  I’roclucts  Laboratory  c o 1 1 e-cl  i on  witfi  an  .ive-rage  moisture 
content  of  G to  7 perce-rit  . The  samples  we-re-  weighed  to  the  nearest  0.1 
gr.im  .iiid  Ifie-  volume  dete-rmined  by  water  d i sp  1 ac  eme-rit  to  the  nearest  0.1 
millilite-r.  The  wc-ight  in  air  elivide-d  fiy  the  volume  gives  the  specific 
gr.ivity  of  tfic-  sfiecimen. 

feir  wood  c llc-ction  spe-cime-iis  ol  uniform  cross  section,  another  simple 
metfeod  may  he  iise-cl.  This  is  accomplished  by  lowering  the  wood  specimen 
slowly  into  a bc-aker  or  cylinder  of  water  hut  always  maintaining  the 
sfieciinc-n  in  ,i  vc-rtical  position.  Wlien  the  sfiecimen  no  longer  sinks  in 
wat«-r  , rc-move  the  specimc-ii  and  mark  the  position  of  the  water  line. 

Mc-asiire  tfic-  specimen  length  and  the  total  submerged  length.  The  submerged 
l(-ngtfi  clivic|(-d  by  the-  total  spt-cimc-ri  length  will  give  the  approximate 
spc-cilii  gravity  for  the  woocl  specimi-ii. 

Spc-c  iiiieris  that  sink  in  water  will  obviously  have  a specific  gravity  value 
of  gre.iter  tfiaii  1.00  and  floaters  will  have  a value  of  less  than  1.00. 
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When  the  specimens  are  of  uniform  ifimension,  the  specific  gravity  can 
also  be  delermined  tiy  weighing  the  specim«-n  and  determining  tfie  volume 
by  actual  measurement.  The  weight  divided  hy  the  volume  will  give 
the  spec i f i c grav 1 1 y . 

In  a recent  anatomical  study  of  the  Sapotaieae,  more  than  1,600  specimens 
with  specific  gravities  from  0.18  to  l.'ld  were  sectioned;  heyond  a 
specific  gravity  of  0.7'i-0.80,  more  softening  was  reijuired  than  is 
obtainable  by  prolonged  boiling  in  water.  Below  a specific  gravity 
of  0..S5  it  is  only  necessary  to  saturate  the  blocks  in  water;  t li  i s 
process  may  be  hastened  by  the  application  of  a vacuum.  Above  O.'i')  it 
is  generally  desirable  to  heat  the  saturated  blocks  in  water  for  1-2 
hours  to  reduce  the  tendency  of  tlie  sections  to  roll  or  curl  as  they 
are  removed  from  the  knife. 


Treatment  with  Ethylenediamine  (ETDJ 

The  previously  prepared  dry  sectioning  blocks  are  placed  in  a 4 percent 
solution  of  ETD  in  small  beakers  (250  ml).  Hold-down  disks  of  brass 
or  bronze  about  5 millimeters  thick,  and  of  a smaller  diameter  than  the 
beaker,  are  used  to  keep  the  wood  specimens  submerged  in  the  solution. 

The  hold-down  should  have  a central  rod  which  projects  above  the  top 
of  the  beaker  to  permit  easy  removal.  Sinkers  obviously  do  not  reipiire 
the  hold-down  weights.  Place  the  beaker  in  a vacuum-type  desiccator, 
evacuate  for  approximately  one-half  hour,  and  release  vacuum.  Hepc'at 
this  procedure  about  three  times.  Then  apply  a final  vacuum  and  place- 
on  "hold"  for  a period  of  12  to  16  hours.  This  treatment  time  is  applic- 
able to  floaters  or  those  woods  with  a specific  gravity  of  less  than  1.00. 

For  sectioning  blocks  that  are  sinkers,  or  have  a specific  gravity  of 
I 1.00  plus,  repeat  the*  above  procedure  but  hold  the  final  vacuum  for  24  to 

32  hours. 

After  this  treatme-nt,  pour  off  the  discolored  ETD  solution  and  ri-placc* 
with  a fresh  solution.  Smooth  and  aline  the  radial  and  tangential  surf.icc-s 
with  a reasonably  sharp  knife.  At  this  pioint  wood  may  be  c-xposi'd  which 
has  not  been  treatecl  or  saturated  with  ETD.  If  so,  the  unt  rc-ated  area 
will  be  most  evident  on  radial  surfaces  because*  the  pe i meab i I i t y of 
wood  is  lowest  in  this  direction. 

At  this  point  an  attempt  should  he*  made  to  smooth  and  aline  the*  transverse 
surface.  However,  this  may  or  may  not  fie  succc-ssfiil  excc'pt  for  tliose 
woods  which  are  lower  than  1.00  in  specific  gravity.  After  smootfiing  and 
alining,  return  to  vacuum  for  afiout  I hour. 


Kol  lowing  the  vacuum  I reatnient  , wood  with  a specific  gravity  of  Ic-ss 
than  1.00  is  heated  slowly,  hringiiig  to  a temperature'  ol  70°-7'>”  C., 
which  should  take  ahoiit  one-liall  hour.  After  this  healing,  radial  and 
tangential  sections  may  tie  cut  diri'ctly  from  Itie  KTI)  treated  h locks. 

It  is  not  necessary  to  rinse  or  wash  the  hlocks  in  water  hut  simjily 
rc'iiiove  the  excess  KTI)  witfi  an  ahsortienl  (laper  t owe- 1 . At  this  point  it 
is  gc'iierally  possible  to  smooth  and  aliric'  the  transverse  surface  to 
the  desired  condition. 

The  block  that  will  he  used  for  the'  production  of  Iransvc-rsc*  sections 
IS  now  returned  to  the  KTI)  solution,  again  slowly  tieated  to  a tempera- 
ture of  70°-7‘3°  C.,  and  helcf  at  this  temperature  range  for  about  15 
minutes.  At  the  end  of  this  final  hc-aling  pc'riod,  remove  the  blocks 
from  tfie  hot  solution  with  tongs,  and  blot  with  a paper  towel,  allowing 
the  blcick  to  surface  dry  lor  about  I minute.  Then  place  immediately 
in  .1  50-50  solution  of  IIK  and  water  for  a period  of  about  16  hours 
( .1  longer  pc'riod  will  have  no  adverse  effects). 

After  the  UK  treatment,  remove  the  blocks  with  tongs  and  place  in  a 
saturated  solution  of  sodium  bicarbonate.  Apply  vacuum  for  4 hours 
or  overnight,  if  convenient.  Because  of  the  corrosive  nature  of  HK 
ind  the  possibility  that  poerkets  of  HK  in  the  wood  have  not  been 
neutralized,  it  is  imperative  tfiat  the  "lubricant"  or  sectioning 
solution  also  be  a saturated  solution  of  sodium  bicarbonate. 


Care-  of  Sections 


Sections  cut  I rom  dense'  woods  ('xfiibit  a decicled  tc'iidency  to  curl  or, 

I I ihc'  wood  ti.is  not  bc'eii  adc'cpia  I c' 1 y softc'iic'd,  to  roll  up  tightly  when 
placc'd  in  a dish  ol  walc'r.  A small  amount  of  curling  or  rolling  ol  the 
sc'ctioiis  .It  ihc'  edge'  of  c'nlry  ot  tfic'  microtome'  knife  anil  at  the  exit 
I'dge  IS  to  he'  e'X|)C'e  I e'd , and  indicale's  that  the'  block  tias  been  softened 
iii'aily  to  pi'i  I e-c  I i on  . The'  curli'd  or  rolled  portions  are  easily  trimmed 
from  till'  si'ction  to  le-avi'  a ve-ry  ample'  transverse’  si’Ction  for  study. 
Si’vi’ral  iiif’ltiods  ol  ri’vi’ii  t i iig  I tie’  rolling  of  sections  may  be  found  in  the 
1 1 1 1’ral  lire’  tint  genc'rally  thi’se’  tiavi’  prove'ii  inade’cpiate  with  respect  to 
woods  of  ti  i gh  efensity. 


Till’  mi’ltiod  iisc’d  tiy  tfie  autfior  consists  ot  placing  the  sections  between 
glass  slide’s,  clamping  at  the  einls  with  No.  I papc’r  liineler  clips 
(wtiicli  are  2 cm  wide  and  tiave  an  effective  o|>ening  ol  approximately 
I ern),  and  healing  tfii'  clippecf  bundles  in  ifistilli'd  water  for  several 
hours . 


In  practice,  tfie  sections  (usually  four)  from  a give*n  plane  are  plated 
on  tfie  slide  as  tfiey  are  sectioned  and  iinmediate'l  y covered  wilti  another 
slide.  Thus  wtien  a species  is  completely  sectioned,  one  will  tiave  a 
bunille'  of  six  slides  to  whicti  is  addeil  a paper  latiel  tiearing  ttie-  wood 
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specimen  niiinher  or  other  pertinent  d.it.i  applied  with  waterproof  ink; 
this  in  torn  is  covered  with  another  slide  for  .idditional  proteitiori. 

It  has  heen  the  practii'e  of  tfie  autfior  to  tieat  the  slide  hiindles  for 
several  hours  in  the  afternoon,  turn  off  the  hot  plate  hut  allow  the 
heaker  of  water  to  remain  on  the  plate  overnight.  The  next  day, 
or  at  some  convenient  time,  the  slides  may  he  separated,  the  seitions 
trimmeil,  ami  stdinin>>  and  sliile  prefiaration  may  he  initiated.  .Seitions 
that  may  adhere  to  the  slide,  as  those  near  tfie  clips,  i .an  he  re.idily 
treed  by  sliding  the  sharp  edge  of  a razor  blade  under  the  seition. 

Of  the  more  than  1,600  specimens  of  Sapotaceae  that  were  so  treated 
there  was  no  instance  of  rolling  when  the  sections  passed  through  the 
staining,  ilehyd ra t i on , and  clearing  process.  Oci as i ona I 1 y the  trans- 
verse seitions  may  assume  a rather  loose  or  "open”  roll  when  placed 
in  alcohol  but  these  flatten  out  in  the  toluene  used  for  clearing. 

I'he  author  used  safranin  exclusively  for  staining  pur'iioses  with  excellent 
resii  Its. 


Si^plementary  Notes 


1.  If  several  species  are  being  processed  in  the  same  container,  each 
block  must  be  identified  by  a number  or  letter.  Bi'cause  many  wood 
collection  specimi-ns  may  have  five-digit  collection  numbers  and  because 
space  on  the  sectioning  block  is  usually  limited,  the  use  of  a single 
digit  code  number  is  the  wisest  procedure.  This  code  number  is  generally 
applied  to  all  siirf.ites  which  will  not  hi-  sectioned.  If  the  ink  is  .ijiplied 
to  a siirfaci-  intendcil  for  sectioning  it  m.iy  piuietrate  deeply  enough  tc 
be  visible  on  the  i ut  sections.  I'lie  waterproof  ink  ut.ed  in  many  of  the 
common  fiber-point  pens  will  readily  survive  the  treatment  with  KTI)  ind 
IIK. 

1.  If  processing  several  s[iecies  in  the  same  container,  it  is  imperative 
to  keej)  the  specific  gravity  variation  between  species  within  r.ither 
close  limits.  A variation  of  O.OS  apparently  is  toler.ible,  but  even 
with  this  slight  variability  one  may  eiicoiinter  i ons  i der.ib  le  differeiues 
in  permi'abi  1 1 ty  and  thus  differences  in  ease  of  sectioning. 

j . Blocks  do  not  necessarily  have  to  become  saturated  to  the  point  th.it 
they  sink  in  the  ETIi  solution.  This  may  reipiire  an  inordinately  long  time 
and  very  likely  the  block  would  become  useless  for  sectioning.  For  the 
treatment  periods  recommiuided , the  ETD  solution  will  penetrate  sever. il 
millimeters  into  the  most  liifficult  woods;  tfiis  penetration  is  usually 
ade(|iiate  . 

4.  The  wood  is  still  too  hard  if  the  knife  skips  on  the  block  during 
sectioning  or  the  sections  show  zones  of  uneven  thickness.  If  this 
happens,  tfie  block  should  be  returned  to  the  ETI)  solution  and  heated 
for  20  to  '10  minutes  at  a temperature  not  exceeding  7r>°  C.  Before 
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rehoal  i iiK , chetk  all  clamps  for  li^>hliu*ss  ami  the  comiition  of  the 
sectioning  knife.  .A  slightly  lUi  I 1 knift'  may  skip  whereas  a 
precision-sharp  knife  will  produce  satisfactory  seitions.  If  the  skipping 
IS  not  pronounced,  it  may  freipiently  he  eliminated  hy  reducing  the 
tangential  width  of  the  hUuks  1 or  2 millimeters. 

‘i . If  si'Ctions  cnimfile  during  seitioning  or  h.ive  a dull  appearance 
anil  sliow  no  tendi'ncy  to  roll,  the  hlock  has  hec'n  hi-ated  to  a higher 
than  siiggf'sted  temperature'  or  the  hlock  was  he.ited  too  long.  Occasionally 
this  may  he  a superficial  (ondition,  and  continued  sectioning  may  (irodiice 
satisfactory  sc'ctions. 

h.  The  author  routinely  uses  the'  IIF  method  to  treat  all  blocks  from 
which  transverse  sections  .arc-  to  be  cut.  Ttie  net  result  is  the  production 
of  111  gh-cpia  1 i ty  transverse  sections  and  a pr-longed  life  of  the  knife 
edge . 
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